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fo evaluate verlous pammatic check valves for the purpowe of determining | 
perts eccepteble ror weapon systex usage. 


Specifically, this investigation required evaluation of pnecuatio check 
valves supplied by the Valedero Divisicn of Barco Indusries, JanesoPond~Clark, 
Parkar Airoraft Company and Sealol Corporation, These itens were to be subject 
ed to pneumatic and environasntal conditions including proof prassure, Llow 
galibration, cracking pressure, seating pressure, vibration, accselaration, Low 
temperature, corrosion and life cyclte 


CORCLUB TGS 
She trond of testing indioated that none of tho valvea fulfilled all the 
requirenenta, but that generally the Janeo=Pont-Clark valwea were far superior 
to the others evaluated. 
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Medel, 309 (1/2 tach tobe: size) 


. 


is 


Be 


. 


‘Serkal ¥ote. 1001 and 1062, 

SonacoPond-Ciark (Strele Seal} 
Pasadena, Ceiifornia 

Model 804-89? (1/2 insh tube sise) 

Serial. Yo’s., 2 and 2, 


Parker Atreratt Coemaree 

see Sngeles, Californis 

Model Ll1-575350 (i/é inch tube sisa) 
Sevial Xota, 2 and 2. 


Sealol Corporation 

Providenss, Rhode Island 
Medel COPOOTHIO! (1/2 inch tube sise) 
Serial Kos, 3 end h. 


Pasadena, Caiifornia 
Medal 669A=69F (3/8 inch tube sino) 
Serial He's. 3 and h. 
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Ge, Seelol Corporation 

Providence, thoge Island 
Model, COPCOTAM (3/8 inch tabs size) 
Serizi Mo's, 1 and 2, 
PROCEDURE AND RRSULIB - 

Parguant to Paragraph *D* of the test requezt, "Datailed Requirssents and Manda» 
tory Procacires® (Reference 1), the following operations were performed and ths 
indicated resulzy vere recorded: : 
1, Disaseembly, Inspection and Reassamly,. 

@ Procedure: Bash check valve was disassembled, innpested, cleaned as - 
necessary, and reassembled, Exploled views of typical valves are shown 
by Figures 10 theouch ih. 

be Regultes 


8/8 1001 


Darco Ind. 


Dero Inde 3/% 2002 Contaminated 
damaz-Pond~Clark 8/H 2 Clsan 
James~PondeClark S/M 2 "lean 
JanssoPondClark afi 3 Contaninated | 
Jares~Pont=Clark 8/8 bh Conteninated 
Parker Airoraft B/H 1 Contaninated 
Parker Airoraft B/a 2 Contaninated 
Sealol Corp. aff 1 Contaxinated 
Seaiol Corp. s/h 2 " Conteninated 
Sealol Corp - |e 3 Contentnated 


Sealol Corp. sft bk Conteninated 
Contamination consleted of ofl, water and dirt, 
The Sesiel valves exhibited poor wrkmanship, 1.05, 
Seta 
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‘|{ 2. Beoof Preasure 


@. Preosdira: Tae outlet port wes ceppad end 2h0 pci pusumstic pressure 


30 Flow Osldtration., 


Be 


_ ‘WBE applied to wie inlet part for 5 minutes. Leakage wes checked by 


akeergecos. Bqutpment.uecds pueumtic tect bench and a 0 = 200 pai 


Saeiol Corp. 
Bealol, Corp. 
Sealol Carp. 
Sealol Corps S/a Hones 


® after lapping seat end poppet of valito. 


Prosedures Holfus was used as the working fluid and conversion factors 
wore utiliacd to convert flew meter readings fran nitrogen to heliun 
valzos, The texporature tapping point, indisated on the orifice barrel 
(Index Tl, Figuse 1),waa ineorrectly located and a factor of 10°F was 
added to all texperature readings 4. an atvenmpt te emlata upstrean 
tesmorature at the upstitoa. pressure tapping lecetion, Standard 


We BEN FTA 


conditions imposed on AP were 59°F and Uso? pai pressures 
be Results: Refer to Figures 2 through 95 


lh. Cracking and Reeeating. 

& Procedure: Pressure (helina) wes apsided at ths inlet port until ths 
second bubble of continuous leakage was observed, then the pressure 
reading was recorded. Presmire was redunsd unti’. the poppet reseated 
anc leakege stopped, then this pressure reading vas recorded, 

be Resultas 
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AVERAGE ORACFI#G | AVERAGES RESRATING 
PRESSURE (I0H 120) | PRESSURE (INCH R20) | 


S. Baek Prosoure and Leakage. 
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| Jeskaze wes dstermined by observing bubbler ecidcn ‘the bubbler used 


Was 2 Merion Comper, Hodal Cxl2h2). Pressere (AP in inches of 290) | 
We2 meeeured by a water memuster across the speeiusn, and by a pressure 
gauge in the Line whea pressurce exceeded the vange of the mncaster | 
@id thea mmnoseter van locked-ont of the system. 
be Besnitss 
| 
Darce Inte 3000 3/¥ 100k 2 te 24 An os ; 
| oeesibo sae” | 
Dareo Ind. 30,00 S/f 1002 | 1 te 2h an, #0 3S 
3.865580: pats” Q 
Jemes-PondOlark | 60408? 8/H 1 1 to 2h ine HpO 15 
| ‘BuBSsE80" pata 3 
1 to. 2h in. 15 
| BREELS j - tr) 
SaxsssPond ga-éar oft | 2 to 2h tn, 8.0 s 7 
| hervigd 7 3 
| Janes<Pond-Clark | 6694-61T 8/7 | 1 te 2h an. sie 5 
‘B. 865200 rs) 
1211-578350 S 1} 1524658 28 an, © }26h,200,,00, & hS0 
- D.665580 pate. a hit ia 
1111<578350 S/# 2] 1,2 WB Ane HO [68,124,62, & 22 
ig ‘Rebette pete -_ Oo 
cosoréies S/H 2 12,6, & 16 in. Hod] 0,0,2, & 7 
15,30, & 60 peg” 113 122,187 & 75 so/rin 
COPOOTGHM 8/H 2 | 1,2,6 & 18 ins H,0 /0,2,13 & 50 
10,20, & 60 podg 50,100, & 550 ea/rin 
cosooréus S/¥3 | 1,2,6 & 18 in. 00,0, & 2 
10,20, & 60 mae Sh, 77 & 146 co/min 
copooréum s/h | 2,2,6, 18 in. H,0 |0,2,13 & 39 
| 10,20, & 60 288,75 & 300 es/nin 


& Tested efter Sealel valve seat end poppet wore lapped and polished three 
times. 
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&e Procedures Bach specimen was mounted in s fixture chish in t rn was 
volted to @ shaker. Fressirisad helium wae applied to tha outlet port 
before vibration comemced, Imposed AP was started at 1 inch of 830 
across the velva. If leakages osourréd, the vizrstion frequency sweep 
wag stopped end additional pressure applied until leakage, indicated by 
babbling, ceased; et which point tha sweep was cuntdnzed. Lexkags 
vas indfbated in a bubbler. Vibration was conducted throngh a constant 
G.027= inch displecenent for 10 to 85 ops where a conétant 10 g seceler- 
ation was applied to 2000 eps. 

be Results: See Page 6. 
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Provsdure: Each spechien wes musied om 2 fistore zearsd & Es 
acceleration table, Petssurs {noltca) was applied te the octist mort 
and ths inist post wes comected to a bettlisr tavengh ths cress 
system of the acceloration table, tha valve, iz ef case, vas pres 
urised prior te ths 10 g test acceleration. ths test conisiel of fivs 
runs per velve in five dissizilex positians, tay bite poattiots aaet 
4n the seseleration test weres (1) specimen perpendicalar te place 
of rotation, (2) specimen in the rise of retation and perpendicular 
to the revolving ara of the tabis with the frce floy in tke direction 
of retation, (3) seae as position 2 exept thet free Moy wes in the 
directicn opposite to rotation, (k) specimen ia the plans of sotetion 
and parellel to the ravolving arn of the tzbls with free flow exy 
fron the oenter of rotation, (5} cama as position except that five 
flew was toward the canter of rotetion. 

Results: See Rage Nos. 10 and li. 
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a Low Temparatuse (also includes "Leskage after Lor Tenpereters”), 
a. Procedures Saah speciuen was aubsectad to the temperature enviroment 
by being placed in 2 temperature chamber for a roagonabis soak peried 
and then tested for cheek (reverse flow) leakage, ‘The order of testing 
was identica? for each test conducted, ‘The valve was subjected to a 
free flow of holiwe gas to assure poppet movement, and then the flow 
was applied in the reverse dirsotion in a range fros 4? * 1 inch of 
H20 te A PF: 0 peig. 


leakage was otserved in a bubbler and the amount checked for twe 
uimates at cach pressure, 
d. Reeuzta: Sa Page Mo. 13. 
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Cerregion. 
8. Proosdurer The 1/2-inoh diameter Janee-Pond~Clask, Dares, and Pecker 
walves wers gudjected to IRPEA interzally for a pericd of seven dzyss 


The 3/8-inch diamoter Janes~Pond—Clark valves vere subjected to IPH) 

internally for seven days (sec Figures 16, 17, 18 snd 19). 

by Reaultar 
(i) JameeePond-Clerk, 1/2-inch, 5/R 1. No visible interne] denage. 

(2) Daree Ind., 1/2einch, $/N 100k, The "Kel-F* (elastomer) seal ring 
on the poppet valve was chserved to be locae and wae easily 
removed, due to the acticn of the ~*~... she adhesive or on the 
Ping itself, 

(3) Purker Aircraft, 1/2-inch, 8/M 1. ‘the flapper seat, of "Kel~F*  — ~ 
(elastomer), was observed to be affected an it had a wavy 
configuration after the test. 

(k) Wo damage was evidenced by the Jemes-Pond-Clark 3/8-inch dienetar | 
valves aither during or after subjection to JPeqi, 

Leskaze After Lew Temperature Teat (No. 8). | 

&, Precedure: This test was performed on all apecinens, except the Sealol 
units, coneurrently with the low temperature test (He. 8). 

d. Regultes There was no differencé between the results for this test and 
the resulta chtained at abient temperature in the low tesperature test 
(Fo. 8). 

Proof Preseure, After Low Temperature and Currosion fests, 

& Jrogedure: The ontlet port was capped and helium wee applied at 2h0 pai 
pressure to the inlet port for five mimtes, Leakese was cheeked by 
eUbEsrgZense » 
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Besuite: These two tests caused ne visible ner physical damage to tne 
external seals, fhis is substantiated by proof pressure result observa- 
tions, of no leakage, which were identical to the remits opretee Sm 
Test Ho. 2 (Proof Pressure) on valves from Deroo Industries, Janes-Fond~ 
Clark «and Parker Airereft. 


Life Oycle. 


*yoosdures ‘The check valve test seteup enabled heliun flew through two 
tnata simmltameously (see Figure 15), Solenoid valves were arranged to 
allow prescurisation of the aysten te 55 pei and then to allow release 
of the pressure on the upstream aide, thereby trapping the 55 ped. 
pressure on the downstream side of the check valve, The dowtistrean - 
Pressure was then released und the cycle wes repeated. Zach valve wes 
sebjected té 1600 cycles. if 

3 He feiiores soe meltunetiome wave evidenced duving av uftce 


the test, 


Lealage After Life Test. 


Ge 


Ds 


Procadura: ‘The valves ‘were subjected to free flow (heliwn), to assure 
poppet movement, and then flow was appiied in the reverse direction in 
a range from QP © i inch of H,0 toA P= 80 poig. Leakage was cbserved 
in the bubbler and the amount cheoked at each pressure ag inticoted in 
the foliowing paragyaph. 

Results: See Page 16. 
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Leamage After Life Test in Bubbles-Per-itimite at Various Presmures 
wer AP (petg) 
IE ee 


SEINE 203 | 128 | 200 ALL valvens | L 
| 
| 


lk, Disassembly and Inspeation, 
After diseseebly, tha interior of the valvee showed no deleterious matter 
with one exseption, the JamesePondeClark 3/8-inuh dlemeter (8/i 3) had 
Mercury globules on the threads and on the various internal surfaces (sec 
Figere U2). ‘this may ascount for the odd results obtained in the low 
temperature teats. 
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DISCUSSION 


The test results presented herein represent the data obtained from an extensive 
eveluation program conforming to the Job Request 200150 submitted with the test 
specimens. 


The vequirenent of saro leakage vag unobtainable by any one vaive of the entire | 
vequested test applicaticase 


Although the Jaxet-Pond-Clark valves showed generally the best remulta, it ig 
believed thet the Valedcro-Darvo Industeles vallve was not designed for the 
critical raquivenents oZ sealing a A P of one insh of witier. However, v s 
stronger spring were used, ts valve gould ati] neet ths reebisg, nenmuré fe 
quirenent and would then be improved sufficiently to be considered as a second 
choice to the James-Pond-Clark cheek valves, fron a presaure sealing ‘viewpoint. 


Since all valves appear to have inadequate flow rates, it may be necessary to 
revaluate the flow requirements or redesign the onlce — the flow 
curves for ths James~-FondeClerk valves indicate separate characterisation for 
each constant upstream pressure. ‘This separation was attrdbuted to the variable 
flow area brought about by the movemsnt of the poppet sedative to the Saad: 


Evaluation of the Sealel Corporation valves was abandonsd during the program 
apor. the rocormzsncation of the cognisant dopartecnt. She valves leaked axcesce 
ively after numerous attenpta te reduce the lsakage by machining and lapping the 
seat and poppot combinatien, Toots to rhich the Sociol valves wars nct eube 
jested aro as follows: ascolsration, low tcaporatara, corrosion, leakage after 
low temperatu.u, proof prescurs, lifo syole, and lenkago after life test. 
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Le. A Heopete Syste Branch Jed Request 20150 (Sereice Rusber 
ILS3) dated Septaxder 9, 1937. 
2, Intevaffilse Notebock Pages 117 15702 tiewagh IN 19729 
| Go! “Tociieed HED Blusprint Manto LOGO, md L06e%s2<2. tor 
' Oxidiear and Fuel Check Velves, respectively, 
Ue Inforsatios transmitted te Vehicle Departusnt by 8h February 1998. 


eh tema natin cite en eeN 
PO tag SO AFR 


pen ee ; Low tam < a we agi , 8 oA se bie = 7 3° : 4 ore on eae *e s + ie x % = - ed nae ; a ne 5 . 
oh 4 P fo" a ‘ 2 ae caw . 7 : a a , ; ‘ 
ae oe - sn : } 
a . ; 
pe i 
\ f x min ; 
ey et ” i é 2 j z ° ae , . me i 
* — . if " . 
2 = i s a 4 Pe > = gr now : ; 
: r, c * a) F i, * ps im * ; : 
Ny a e oe oe US é “Opa - ar ot - 
“ace ' i Bg Sect > a4 aes 7 i 
: : 7 * . ey ‘ te 
3 an . ng : i . 
i Caer . 2 7 oo i 
= : 3 
y? oO 3 a ¥ : | 
{ " a * a . . 
ro : . ‘is . : 
| Th ce ae 
: 4 7 SP SF . mi 
: ae at ae , 
; | —_ Le _ susydesg 
= BOTTI : ddng | 
' *ouvty *ONBH = | 
H o2Bu LY : 
‘ 3 
m | 
e , | 
2 “4 azeonpsuszy, 
F << a 
i. 4 
oO . ; 
i a. 0 : * 
m 5 , } ah ( 5 
; oO - i 
' » Ky 7 
: | 
aes ’ . H 
po fe : : me 
- 
<; : % 
tS : 
ae | 
<= , : 
: : 
= 
. 
© 
a 
z 
S 
t 
} 


"= 
2 i 
bene 


KE * 


SEGUE 
He Pee 
esas 


FOS ASL 79> ee eeneaneeieninenemeee 


pabeseat ke baer 

UU pasate A rin ea ett eee ens 

oe a t ao + e eFee 
wt-iLe/sec # 
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PRESSURE DIF FERZMTIAL VE MASS FLOW RATE SQUARED 
CONDITIONS, TESPERATURE S9°R, PRESSURE 16 7 gai WOTKING FLUIO-WELIUD 
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